Removal of the entorhinal cortex protects hippocampal CA-1 neurons from ischemic damage.
The excitatory (glutamatergic) innervation seems to determine a nerve cells vulnerability to complete, transient ischemia. Interruption of the excitatory afferents to the hippocampus by removal of the entorhinal cortex prior to ischemia allows examination of this hypothesis. Groups of adult male Wistar rats were subjected to 20 min of ischemia (four-vessel occlusion) 4 days following a sham procedure, unilateral or bilateral entorhinotomy. CA-1 pyramidal cell survival following ischemia was assessed by light microscopic examination (cell counts) 4 days after ischemia. Compared to control animals unilateral entorhinotomy protected 50% of the CA-1 pyramidal neurons ipsilateral to the lesion, whereas bilateral entorhinotomy resulted in 84% protection. The pathophysiology of ischemic brain damage is discussed, and it is suggested that the protection of CA-1 pyramidal neurons after entorhinotomy is due to interruption of the input to the dentate granule cells, which forms a link in the trisynaptic pathway from the entorhinal cortex to the CA-1.